® 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number. 



P4 



0 181 650 

A1 



© Application number. 85201478.6 
© Date of filing; 17.09.85 



EUROPEAN PATENT APPLICATION 

© mtCLf A61K 9/28 



© Priority. 13.11.84 EP 84201638 


© 


Applicant: Gist - Brocades N.V. 


© Date of publication of application: ! 




Wsteringseweg 1 P.O. Box 1 




NL-2600 MA Detft(NL) 


21.05.86 Bulletin 86/21 


© 




© Designated Contracting States: 


Inventor: GroenendaaJ, Jan Willem 


Sandenburg 170 


AT BE CH DE FR GB IT U LU NL SE 




NL-2036 PV Haariem(NL) 






Inventor Siibrands, Gerrit Jan 






Piet Leffertstraat 8 






NL-2042 EH Zandvoort(NL) 




© 


Representative: Van der Straaten, Jan Anthony et al 






c/o GIST-BROCADES N.V. Patents and Trademarks 






Department Martinus Nijhofflaan 2 P.O. Box 1 






NL-2600 MA Delft(NL) 


© Compression-coated dispereible tablets. 



© TABLETS WHICH YIELD A FINE DISPERSION WHEN 
IMMERSED IN WATER. CONSISTING OF A QUICKLY 
DISPERSIBLE CORE CONTAINING THE ACTIVE SUB- 
STANCE OR SUBSTANCES. COVERED BY A COM- 
PRESSION COATING WHICH IS ALSO QUICKLY DIS- 
PERSIBLE. 
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This invention relates to tablets which yield a fine 
dispersion when immersed in water, such as medicinal 
tablets, intended to be dispersed in water to form a drink- 
able mixture. t 

The invention also relates to a process of producing 

the dispersible tablets. 

There are many existing and thinkable possibilities for 
conveying oral mecficafon, each suitable to certain specific 
requirements. Besides the solid dosage forms such as tab- 
lets and capsules,, there is ateo an increasing demand for 
liquid, drinkable preparations. This is especially the case 
with the elderly and with children, and the more so when 
large doses of the niedicarnent are to be taken frequently 
and/or for extended periods. . 

Drinkable preparations can sometimes be delivered to 
the patient already in their liquid form, in solution, suspen- 
sion or emulsion, This always has obvious logistic disadvan- 
tages, and moreover many medicaments tend then to de- 
compose quite quickly. 

A good alternative is to supply the medicament in a 
special solid formulation, which on putting into water will 
quickly disintegrate to form a mixture which is tomogeneous 
and agreeable enough to be drinkable. Examples are ef- 
fervescent tablets and dispersion tablets, the former de- 
pending on the reaction of bicarbonate or carbonate with an 
acid or on other excipients having the capacity of develop- 
ing gas after contact with water, the latter on the presence 
of disintegrating agents having the capacity to swell with 
water. While many medicaments are incompatible with bi- 
carbonate and/or with acids, the dispersion tablets are the 
more generally suitable of the two sorts. One example of 
the latter is described m UK Patent 2.067.900. which is 
directed to a dispersible tablet containing as medicaments 
trimethoprim and sulpharnethoxazole. and as disintegrating 
agent cross-linked potyvinytpyrrolidone. 

Another problem occurring independently from that of 
making a drinkable formulation, is the need to protect cer- 
tain active substances against loss of substance, of potency 
and/or physico-chemical characteristics due to contact with 
the atmosphere, recrystaileaton and/or sublimation. For this 
purpose, several devices have been constructed, such as 
sugar-coated, ffim-coated and compression-coated tablets, 
capsules and micro-caosutes. The latter are quite expensive 
to produce and also tend to decreased bioavailability, while 
the other forms of protection hitherto devised, almost by 
definition, were to be considered incompatible with the prin- 
ciple of the dispersible tablet. i.e. the ability to rapidly 
disintegrate in water. Therefore, any coating of dispersible 
tablets has not been described before. 

It has now surprisingly been found possible to combine 
the desired properties of rapid disintegration in water with 
protection against the detrimental influences described in 
the previous paragraph. 

According to the invention this is achieved by covering 
a quickly dispersible core with a compression coating which 
is also quickly dispersible. The core according to the inven- 
tion should disintegrate completely within one minute, pref- 
erably within thirty seconds, after being put in water at 
20 °C. The complete coaled tablet of the invention should 
disintegrate completely under these conditions within three 
minutes, preferably within two minutes. The coating may 
suitably be made quickry dispersible by mcorporating in it 
one or more disintegrating agents. Examples of suitable 
disintegrating agents to be used in the coating are: 

a. cross-linked rx)lyvirrylpyrrd (such as 



POLYP LAS DONE-XL*. KOLUDON-CL«); 

b, cross-linked sodium cartwxymethyl celluloses {such as 
Ac-Oi-SoH>); 

c sodium starch glycoOates (such as PRIMOJEL*. EX- 
PLOTAB*); 

d. ion-exchange resins such as AMBERLITE-lRP-88*; 

e. rncrocrystalline celluloses (such as AVICEL* PH-101. 
PH-102); 

f. compressible starches (such as STARCH-1500* 



g. starch and modified starches; 

h. alginic acid and derivatives; 
20 I forrr^hyde-casein (such as ESMA-SPRENG*). 

In particular, cross-linked polyviriyipynxrfidone. cross- 
linked sodium cart»xyrnethylcellulose and sodium starch 
25 grycollate have been found very usefuL 

The composition of the core may be similar to the , 
composition of dispersible tablets generally known in phar- 
maceutical practice. Beside the active substance and the 
disintegrating agent it may contain other substances com- 
30 monty used in pharmacy, such as binding agents (e.g. 
methyteeflulose. polyvinyl pyrrolidone), granulation aids (e.g. 
magnesium carbonate), gliding agents (e.g. sificum dioxide 
preparations), lubricants (e.g. magnesium steara te), fil lers '" 
(e.g. \actose and microcrystalline cellulose), taste improvers 

35 and dyes. 

The active substances) preferably constitutes) a maxi- 
mum of 70* percent by weight of the core, more preferably 
not more than 65%. 

The compression coating of the tablets may. beside the 
40 disintegrating agents, contain other pharmaceutical ex- 
cipients. such as binding agents, gliding agents, lubricants, 
fillers, taste improvers and dyes. 

It will be appreciated that the dispersible coating, white 
protecting the core, is in turn sensitive to atrnospheric 
45 humidity, against which it can be protected by methods 
known in the art, such as blister packs. 

The tablets of the invention are particularly suitable for 
active substances which are prone to sublimation and/or 
recrystailisation. 

50 One particular example of such an active substance rs 

cyclandeiata 

Cyclandelate, a well-known vasoactive substance, finds 
its medical application primarily with elderly patients. During 
the many years this drug has been used, its field of appfica- 
55 ton has gradually broadened, the recommended dairy dos- 
age increased and so did the duration of treatment Cur- 
rently, patients are taking cyclandelate in dairy doses of up 
to 1600 mg, for years on end. As cyclandelate tends to 
sublimate and to recrystaltize on contact with the atmo- 
60 sphere, its existing formulations are sugar-coated tablets 
and capsules. When the demand was expressed for drink- 
able formulation, the dispersible tablets according to the 
invention proved very suitable 

Tablets containing cyclandelate are therefore a pre- 
65 ferred feature of the invention. 
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The cyclandelate containing tablets, prepared accord- 
ing to the invention, have a preferable content of 400-1200. 
more preferably of 800 mg of cyclandelate. 

The invention includes a process for the preparation of 
the tablets. The process comprises the steps commonly 
used in the preparation of compression-coated tablets, and 
is characterised by the preparation of a quicWy dispersible 
core, containing the medicament and covering said core 
with a compression coaling, which is also quickly dispers- 
ibte. 

The idea of compression-coating itself is quite old, 
going back to P.J. Noyes' British Patent 859,996 (1896). In 
1937 F. Kilian, a German inventor, received British Patent 
464,903 for a combination of two machines running syn- 
chronously to produce compression-coated tablets. The 
principle of this patent has been adopted by the currently 
available Manesty Dry Cota* apparatus, while Kilian himself 
developed a different idea of a single rotary press designed 
to perform only the coating step which is currently on sale 
as the Prescoter* type RUD. This machine was used in the 
process of the invention, but because it (as any other 
available machine designed for compression-coating was 
only capable of handling much smaller cores than the 
required dispersion tablets containing 800 mg of cyclan- 
delate (which cores have a diameter of about 14 mm and a 
thickness of more than 8 mm) a special adaptation had to 
be made at the Prescoter* 

in the Kilian Prescoter* the cores are fed to a rotating 
core-collecting disc from a vibrating hopper through a glass 
tube. In the adapted apparatus the cores are first guided 
from the hopper to a corn-delivering disc, provided with 



cavities to receive the cores, which is driven by a stepping 
motor running synchronously with the press. The hopper is 
connected with the disc by a slant open sfide, consisting of 
a number of thin metal (preferably stainless steel) rods. 

5 From the core-delivering disc the cores fail on the 

core-collecting disc through a vertical tube. The construction 
is illustrated by figures 1/2 and 2/2. respectively a top view 
and a side view of the adapted part of the apparatus. 

In the figures (1) is the vibrating hopper, (2) is the 

70 open slide, (3) the core-delivering disc, (4) the stepping 
motor, (5) the vertical tube and (6) the core-collecting disc. 
Also a fotoceo (7) is installed, connected with appropriate 
control equipment which will stop the tabletting machine 
whenever no cores are delivered. 

is The tablets, coated with this adapted Prescoter* ma- 

chine, have a total outer diameter of about 18 mm and a 
thickness of about 9 mm. Their compressed coating is 
about 1.5 mm thick. 

The following Examples are intended to illustrate the 

20 invention, without in any way being exhaustive. 

Example i 

A dispersible tablet core was prepared as follows: 
25 50 kg of cyclandelate having a particle size smaller 

than 0.71 mm (25 mesh) were mixed with 1.25 kg of 
magnesium carbonate and 9 kg of aqueous 1.2% methyl 
cellulose. The mass was granulated and dried, and subse- 
quently passed through an oscillating sieve of 0.71 mm (25 
30 mesh). The granules were then mixed with: 



PRIMOJEL® (sodium starch glycollate) 


2. 


5 


kg 


KOLLIDON CL® (cross linked polyvinylpyrrolidone) 


5. 


38 


kc 


AVICEL® PH-102 (raicrocrystalline cellulose) 


11. 


6 


kg 


LEVILITE® (siliciura dioxide) 


1. 


9 


kg 


AEROSIL 200 V® (silicium dioxide) 


1. 


05 


kg 


Magnesium stearate 


0. 


38 


kg 


Saccharin sodium 


0. 


94 


kg 


CAPSAROMA® (natural peppermint flavour 


0. 


94 


kg 



... _ c\~. c r* t * 



This mixture was then pressed into dispersible tablet 
cores, flat with facetted nms, having a diameter of 14mm, a 
thickness of 8.3 mm. weighing 1215 mg and containing 800 
mg of cyclandelate. The hardness, tested in a Schleuniger 
type 2-E hardness-tester, was 60 newton. On putting into 
30 ml of water at 20° C, these cores disintegrated com- 
pletely in 15 to 25 seconds. 

A number of these cores were stored at room tempera- 
ture and examined periodically. 

Upto 3 months there was no apparent change. 



Between 3-6 months there first appeared a fluffy, white 
55 deposit on the surface of the core, which upon further 
storage (between 6-12 months) consolidated to form a 
coherent layer. Still further storage resulted in the individual 
cores sticking together. 

The deposit consisted of pure cyclandelate which sub- 
60 limated from the core and recristailized on its surface. It 
was not dspersible in water. 

Example 2 

65 A mixture for a dispersible compression-coating was 

prepared by mixing together (by weight): 



3 
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KOLLiDON CL* (crossiinKed polyvinylpyrrolidone) 
AVICEL® PH-102 (microcrystalline cellulose) 
AEROSIL 200 V® (silicium dioxide) 
Magnesium stearate 

Lactose DC 10 (direct compressible livstoctO 



This mixture was ted, together with the cores prepared 
according to Example 1, to the Kilian Prescoter*. which was 
especially adapted as described before. The ensuing dis- 
persible compression-coated tablets had an outer diameter 
of 18 mm. a thickness of 9 mm, the coating being 1.5 mm 
thick and the total weight about 2.28 gram: On putting into 
30 ml of water of 20 *C, these tablets disintegrated com- 
pletely in less than 90 seconds, producing after simple 
stirring a homogeneous, drinkable suspension. The friability, 
tested in a Roche friabilator (running 25 r.p,m. during 3 
minutes), was less fran i%. 



75 a number of these complete coated tablets were 

stored and examined periodically. 

At room temperature, upto 12 months there was no 

apparent change. At 37 °C, after 9 months there still was 

no visible change and no change in the tfispensibflity in 
20 water, but the coating which originally contained no cyclan- 

delate, now contained 2-3% of this substance. 

Example 3 

25 a mixture tor a dispersible compression-coating was 

prepared by mixing together (by weight): 



KOLLIDON CLO 
iWICEL* PH-102 
AEROSIL 200 V® 
Magnesium stearate 
Lactose DC 10 
Polyethylene glycol 6000 



19.5 % 
64.0 % 
0.5 % 
1.0 % 
10.0 % 
5.0 % 



This mixture was fed, together with the cores prepared 
according to Example 1, to the Kilian Prescoter* which was 
especially adapted as described before. .The ensuing dis- 
persible compression-coated tablets had the same prop- 
erties as specified under Example 2. 

KOLLIDON CL® 
AVICELG PH-102 
AEROSIL 200 V« 
Magnesium stearate 
Lactose DC 10 



45 



Example 4 

A mixture for a dispersible compression-coating was 
prepared by mixing together (by weight): 



19.5 % 
64.0 % 
0.5 % 
1.0 % 
10.0 % 



LHPC LH 11 (low substituted hydroxy propyl cellulose) 5.0 % 



This mixture was ted together with the cores prepared 
according to Example 1, to the Kilian Prescoter* which was 
especially adapted as described before. The ensuing dis- 
persible compression-coated tablets had the same prop- 
erties as specified under Example 2. 



Example 5 

A mixture for a dispersible compression-coating was 
prepared by mixing together (by weight): 
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KOLLIOON CL9 


19.5 


% 


AVICEL® PH-102 


50.0 


% 


AEROSIL 200 V® 


0.5 


% 


Magnesium stearate 


1.0 


% 


Lactose DC 10 


29.0 


% 



This mixture was fed, together with the cores prepared 
according to Example 1 , to the Kiiian Prescoter* which was 
especially adapted as described before. The ensuing dis- 
persive compression-coated tablets had the same prop- 
erties as specified under Example 2. 

Claims 



1. Tablets which yield a fine dispersion when immersed in 
water, characterised in that a quickly dispersible core con- 
taining the active substance or substances, is covered by a 
compression coating which is also quickly dispersible. 

2. Compression-coated tablets according to claim 1, 
characterised in that the compression-coating contains one 
or more disintegrating agents. 

3. Compression-coated tablets according to claim 2, 
characterised in that the disintegrating agent or agents in 
the coating are chosen from the group consisting of 



a. cross-linked polyvinylpyrrolidone 

b. cross-linked sodium carboxymethylcelluloses 

c. sodium starch giycoftates 

d. ion-exchange resins 

e. macrocrystalline celluloses 

f. compressible starches 

g. starch and modified starches 

h. alginic acid and derivatives. 

i. formaldehyde-caseins 



T5 
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7. Compression-coated tablets according to any of the 
foregoing claims, characterised in that the active substance 
or substances are present in the core in a concentration not 
exceeding 70% by weight 

8. Compression-coated tablets according to any of the 
foregoing claims, characterised in that the active substance 
or substances, when unprotected, are prone to sublimation 
and/or recrystailtsation. 

9. Compression-coated tablets according to claim 8, 
characterised in that the active substance in the core is 
cyclandelate. 

10. Compression-coated tablets according to claim 9, 
characterised in that cyclandelate is present in a dosage of 
400 to 1200 mg per tablet 

11. Compression-coated tablets according to claim 10, 
characterised in that cyclandelate is present in the core in a 
dosage of 800 mg per tablet 

12. Compression-coated tablets according to any of the 
foregoing claims, characterised in that their outer diameter 
is about 18 mm, their thickness about 9 mm, and their 
compressed coating is about 1.5 mm thick. 

13. Process for the preparation of the compression-coated 
medicinal tablets as described in any of the foregoing 
claims, characterised by the preparation of a quickly dis- 
persible core, containing the medicament, and covering said 
core with a compression-coating, which is also quickly dis- 
persible. 



4. Compression-coated tablets according to claim 3, 
characterised in that the disintegrating agent is cross-linked 
polyvinyl pyrrolidone. 

5. Compression -coated tablets according to claim 3, 
characterised in that the disintegrating agent is cross-linked 
carboxymethylceilulose. 

6. Compression-coated tablets according to claim 3, 
characterised in that the disintegrating agent is sodium 
starch grycollate. 



60 
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